Given increases in childlessness, we ask if and how the permanently childless substitute for adult children in their later-life support networks. Previous research finds that they are disadvantaged on several network and support indicators. Yet, the role of different substitution mechanisms remains unclear. We examine two substitution mechanisms: substitution through adjustments of network size/composition and through higher efficiency of personal ties. Data are from the German Ageing Survey (childless: N = ,; parents without/with residentially proximate children: N = ,/,). Our descriptive and regression results on network size/composition and the number of potential informational and emotional supporters show that both mechanisms play a role: the childless have more friends and extended kin, and they are more likely to consider them as potential supporters, than parents. Across cohorts or age groups, the relative effect size of network size/composition versus tie efficiency changes. Parents with no children nearby constitute a mixed type that shows similarities to the childless on some indicators of social support and to parents with at least one child nearby on other indicators. Our findings provide a foundation for better predicting how current demographic trends affect future scenarios of social support in later life and for identifying the future need for formal care services. Thus, they are relevant for social scientists and policy makers alike.
Introduction
Adult children play an important role as supporters for parents in later life, particularly for those without a partner or spouse (Lye ; Rossi and Rossi ; Schnettler ; Silverstein, Bengtson and Lawton ; Szydlik ). This finding is consistent across countries with different welfare regimes (for a summary, see Wenger et al. ) . On average, parents in later life and their adult children, as well as grandparents and their grandchildren, seem to be well engaged in mutual intergenerational exchange (e.g. Fergusson, Maughan and Golding ; Hoff ; Kohli and Künemund ) . The bonds between grandparents and their grandchildren have even become increasingly important over time (Bengtson ) . In sum, this is positive evidence on the strength of intergenerational family relations; and it has led to the rejection of previous claims about a purported decline of the family (Szydlik and Künemund ) .
However, in the United States of America (USA) and in many European countries, rates of childlessness have been on the rise, in some of these countries reaching high levels last seen in cohorts of women born around the turn of the th century (Dykstra ; Kohli and Albertini ; Morgan ; Rowland ; Schnettler and Wöhler ). Thus, an increasing share of the population in these countries remains without the benefits of strong intergenerational family ties. This raises the question of how the personal and support networks of individuals without children are structured in comparison to those of parents. It also implies the questions of whether and how the childless can substitute the lack of support from adult children. Both have clear implications for welfare planning (cf. Albertini and Mencarini ): policy makers need an answer to these questions in order to both determine the current and future demand for formal care services and to understand how informal support relations can be fostered where they are absent.
Previous research has often focused on childlessness as a component of demographic change (e.g. Bloom and Trussell ; Dykstra and Hagestad ; Kaufmann et al. , ; Sobotka ) . Studies on the individual consequences of childlessness in later life, on the other hand, are scarce (DeOllos and Kapinus ). Furthermore, the few existing studies have often described the childless as a homogenous population of disadvantaged and stigmatised individuals (DeOllos and Kapinus ; Dykstra and Hagestad ; Kohli and Albertini ). Recent research has started to challenge this view and instead emphasises the diversity of causes for, and thus different pathways into, permanent childlessness, including such causes as infertility, structural barriers against combining career and family, temporary postponement of child-bearing turned permanent, and deliberate decisions against child-bearing (Abma and Martinez ; Bulcroft and Teachman ; Hagestad and Call ; Letherby ). Different pathways into permanent childlessness also imply different opportunities and constraints for building and maintaining social ties across the  Sebastian Schnettler and Thomas Wöhler life course and thus differences in the availability of these ties as sources for social support in later life.
Here we want to answer the following questions: Do the childless substitute the lack of adult children in their personal and support networks? If so, what are the mechanisms for substitution? We examine two such mechanisms: The first one is substitution of potential supporters through adjustments in network size and composition. Full substitution of this kind would be given if the average number of children in the networks of parents were substituted by a higher number of alternative ties in the networks of the childless, for instance, a higher number of friends, thus resulting in equal network sizes between parents and the childless. The second mechanism is what we call substitution through increased tie 'efficiency'. Full substitution of this kind would be given if relatives, friends and acquaintances in the networks of the childless were more likely to be considered potential supporters than those in the networks of parents, thus leading to equal numbers of potential supporters even though the childless have smaller personal networks overall. Such differences in tie efficiency could, for instance, result from differences in friendship intensity or from normative expectations that parents could and should resort for help to their adult children when in need.
In reality, both types of substitution may occur, and, given changes in the degree and character of childlessness across cohorts, their relative impact may have changed over time (Kohli and Albertini ; Peuckert ; Rowland ; Schnettler and Wöhler ). For example, childlessness in older cohorts was largely involuntary given war-related shortages of men (Dykstra ; Hagestad and Call ; Schwarz , ). But in more recent cohorts, reasons for childlessness have become more diverse: childlessness can be the result of voluntary lifestyle choices and involuntary childlessness due to medical and career-related reasons (Hagestad and Call ; Kaufmann et al. , ; Nave-Herz ; Peuckert ; Ruckdeschel ; Thornton and Young-DeMarco ). These changes may be associated with shifting attitudes towards childlessness: in the USA, for instance, the acceptance of childlessness has improved since the s (Koropeckyj-Cox and Pendell ). Changes in the prevalence of, and valence attributed to, childlessness arguably are tied to changing opportunities for building and maintaining strong ties to kin other than children or grandchildren (henceforth summarised as 'extended kin') and to non-kin like friends, acquaintances and neighbours. Specifically, we argue that the decreasing stigmatisation of childlessness should foster stronger ties to kin and non-kin across the lifecourse for individuals in younger birth cohorts. Also, the increasing prevalence of childlessness should boost opportunities to build strong ties to other childless individuals  No children in later life, but more and better friends? that may play a role as supporters later in life. Therefore, both types of substitution should be more likely in more recent cohorts. In our own analysis, we thus include a comparison of substitution mechanisms across cohorts.
We restrict our analysis to Germany as a case in point, as in West Germany the recent trend of a renewed rise in childlessness has been most pronounced. Here, according to estimates, about  per cent of women born in  are expected to remain permanently childless (see Rowland ; Schnettler and Wöhler ). Our findings are relevant to other countries as well, given that the assumed mechanisms for substitution are more or less universal.
Previous research

Networks and social support
Previous research shows that, on average, childless individuals have smaller networks than parents in later life (Dykstra , ; Künemund and Hollstein ; Lang ; Schnettler ; Wenger, Scott and Patterson ). Part of this difference can be explained by the fact that a higher share of the childless remains single when compared to parents. Being single implies not only being without a partner but also being without a broader network of in-laws (Bien et al. ; Henretta, Grundy and Harris ; Wagner, Schütze and Lang ). The remaining difference in average network size between parents and the childless seems largely driven by the number of children and grandchildren in the personal networks of parents (Dykstra , ; Lang ). Although extended kin and non-kin are somewhat more frequent in the networks of the childless, they are not frequent enough to substitute for the higher number of close kin in the networks of parents (Dykstra ; Künemund and Hollstein ; Schnettler ).
The childless have less contact with relatives than parents, a difference largely driven by contact with children. There seems to be no systematic difference in contact frequency with other relatives than children and non-kin. This pattern is consistent across countries (Wenger et al. ) . A longitudinal study with a focus on sibling ties shows that the childless do not have more frequent contact with their siblings than parents do (White ) . The childless, however, more frequently than parents name extended kin and friends as companions and confidants (Connidis and Davies ) . This finding is backed up by qualitative research that elucidates the important role of extended kin and non-kin in the networks of permanently childless older women (Rubinstein et al. ) .
 Sebastian Schnettler and Thomas Wöhler
When it comes to actual support, the childless, on average, report receiving less informal support than parents (Kohli and Albertini : ; Larsson and Silverstein ). Also, higher shares of the childless elderly rely on formal support in elder-care homes. This could be an indication that they lack informal supporters in their personal networks that would otherwise support them in their homes (Dykstra ; Koropeckyj-Cox and Call ). The difference in support availability between parents and the childless is moderated by health status: the childless receive similar amounts of support as parents when they are in good health, but receive less when they are in bad health (Albertini and Mencarini ; Wenger et al. ) . The childless elderly also provide less informal support than parents (Kohli and Albertini ) . This finding might lead to the assumption that the childless have more time and resources to spend on broader civic engagement and philanthropy than parents (Adloff ). But empirical evidence supports this assumption only partially. Whereas the childless contribute more voluntary work and make more charitable contributions (Kohli and Albertini ), they do not show stronger community participation than parents (Wenger et al. ) .
Mechanisms of substitution
Scholars have focused on two models that are relevant for understanding the potential for substitution of missing supporters in personal networks: the model of functional specificity and the model of hierarchical compensation (Künemund and Hollstein ; Schnettler ). They differ in their emphasis of task-versus person-specific substitution processes (Cantor ; Lang ) . First, the functional specificity model postulates that certain types of relationships are better suited to fulfil certain tasks. Neighbours, due to their proximity, for instance, are better suited to help with tasks that require a fast response. Close kin, on the other hand, are traditionally seen as responsible for tasks that require long-term help and intimacy (Cantor ) . The postulated task-specialisation of personal ties implies that the potential for substitution is limited if close kin are not available (Künemund and Hollstein ; Schnettler ) . Second, the hierarchical compensation model postulates a hierarchy according to which certain types of persons are preferred to fulfil a wide range of support tasks (Cantor ) . Individuals lower in the preference order as supporters may serve as substitutes for individuals higher in the preference order if the latter do not exist in one's social network or if they are temporarily unavailable (Schnettler : -).
Künemund and Hollstein () suggest a new model that integrates the model of functional specificity and the model of hierarchical compensation.

No children in later life, but more and better friends?
They argue that multiple steps are necessary, at least analytically, to infer actual exchange of support from the mere existence of a personal network: a particular person, preferred by the focal individual (ego) as potential helper, must exist in the personal network; that person needs to know about ego's need for support and be willing to provide support; ego needs to have a concrete need for a particular type of support; and the potential helper should be available at the right time and place and have the competences to provide the respective support needed (Künemund and Hollstein ) . Given the contingencies at each of these analytical steps, the possibility of meeting the initial helper preference diminishes, the closer we move towards the step of actual support provision. Thus, at the end of the analytical pathway, it is likely that functional specificity predominates hierarchical compensation (Künemund and Hollstein ; Schnettler : -).
Ideally, therefore, substitution processes are to be examined at various steps in this analytical pathway. In the preceding section, we reported findings from previous research on separate steps in this pathway, including information on size and composition of personal networks, networks of potential supporters and networks of actual supporters. The result is that, on average, the childless fare somewhat worse than parents on most measures. An open question, however, is which mechanisms are responsible for the differences between the childless and parents at each of these steps. If the childless fare worse at any of the analytical steps outlined above, this could be the mere consequence of them having smaller networks in the first place. Or, controlling for network size and composition, it could be the consequence of a lower willingness or lower availability of persons in their personal networks to provide support, or a lower willingness to accept support from particular individuals in one's own personal network.
In this paper, we focus on part of the analytical pathway outlined above. Specifically, we ask if and how the network of potential supporters among parents and the childless can be explained by their overall personal networks. Also, we try to find out what the relative contribution of the two substitution mechanisms described in the introduction of this papersubstitution through network size/composition and substitution through higher tie efficiency-is in transforming the overall personal network into a network of potential supporters. To elucidate these mechanisms empirically, this involves two steps. First, the personal networks of the childless need to be compared to those of parents. Second, while statistically controlling for the size and composition of personal networks of parents and the childless, we need to analyse the degree to which each existing person is considered a potential supporter for individuals of either of these two groups.
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Data and methods
The following analysis is based on a pooled cross-sectional data-set of the first three waves of the German Ageing Survey, administered in ,  and . The sample is stratified by age intervals (-, -, -), residence in West or East Germany, and gender (Kohli ; Künemund ; Motel-Klingebiel et al. ). Pooling of the three waves yields a sample of childless respondents and parents large enough to allow for a differentiated comparison of the social networks and support relationships of parents (N = ,) and the permanently childless (N = ,). First-time parenthood after the age of  is very rare for both men and women (Schnettler ; see Table  in Schnettler and Wöhler  ) . Thus, our sample provides a good representation of the permanently childless. Previous research shows that an association exists between residential proximity of parents and their adult children, and the frequency of contact and the exchange of support between them (Hays ; Mulder and Cooke ). We thus extend our comparison between parents and the childless by distinguishing two types of parents: 'remote parents', that is, those with all children living away more than two hours (N = ,), and 'regional parents' with at least one child living less than two hours away (N = ,). In the following, we work with a slightly smaller net sample that includes only cases without missing values on any of the variables in the multivariate models. The respective case numbers are N = , (childless), N = , (remote parents) and N = , (regional parents).
The German Ageing Survey includes a section with detailed information on personal networks and social support (Dittmann-Kohli et al. : ). Here, we focus on network size, composition and the perceived availability of social supporters in the personal social networks of respondents. The latter is restricted to two support dimensions: informational and emotional support. These are operationalised as the answers to the following questions, respectively: 'If you had to make an important personal decision, would you know of someone you could ask for advice?' and 'To T A B L E  . Overlap of age intervals by birth cohorts  No children in later life, but more and better friends? whom could you turn when you need to be consoled or cheered up, e.g. when you are sad: Would you know of someone?' (Dittmann-Kohli et al. : -). The personal and support networks were measured as separate egocentric networks with a maximum of up to eight and five persons to be nominated by respondents, respectively.
Our analytical strategy is the following. After the presentation of descriptive results on the size and composition of personal and support networks of the childless and parents, we report the results of a series of Poisson regression models on the number of potential informational and emotional supporters. We start with a basic model that only includes dummy variables for parental status as main explanatory variables. Second, we add controls for gender, age (main and quadratic effect), region (East versus West Germany), income (natural log), education, employment status and subjective health. This is to account for compositional differences between the three parental status groups. Third, we additionally control for partner status and the respective numbers of children, grandchildren, friends, acquaintances and extended kin. In this way, we can test how much the average difference in the number of potential supporters between parents and the childless is reduced by controlling for network size and composition. Fourth, we include an interaction of these indicators of network size and composition with parental status. This is to test if certain types of network members have a smaller or larger effect on the availability of potential supporters for parents and the childless. Thus, steps three and four allow us to dissect the relative contribution of the two hypothesised substitution mechanisms. Finally, in a fifth model, we add threeway interactions between indicators for network size and composition, parental status and birth cohort. This allows for testing how tie efficiency changes across cohorts, e.g. if the availability of existing friends as potential supporters increases or decreases for parents and the childless across different birth cohorts. In this last step, cohort effects should be interpreted with caution, though, as they are partially confounded with age effects. The survey years span  years, leaving some overlap of age groups within cohorts. Table  shows that adjacent age groups overlap, but non-adjacent age groups within cohorts do not intersect (indicated by dark shades). For the youngest and oldest birth cohorts no disjoined age groups are available, meaning that for them a distinction between age and cohort effects is most difficult.
Results
Descriptive findings
With on average . individuals (rounded to two digits; standard error (SE) = .), the childless have smaller networks than remote (.;  Sebastian Schnettler and Thomas Wöhler SE = .) and regional parents (.; SE = .). Partners and spouses are less frequent and extended kin and friends more frequent in the personal networks of the childless as compared to those of parents. Overall, this latter difference is not enough for the childless to fully substitute for the average number of children and grandchildren in the networks of parents. Important compositional differences can also be found between the two types of parents: remote parents have fewer children and grandchildren in their personal networks, but more friends and extended kin, than regional parents who have at least one child close by. Thus, the overall network size for both types of parents is about equal (see Figure  , row ).  When we turn our attention from personal networks to the subset of individuals considered potential supporters for informational and emotional support, the overall pattern is very similar: childless respondents report having . (SE = .) and . (SE = .) potential emotional and informational supporters on average, respectively; remote parents report having . (SE = .) and . (SE = .); and regional parents report having . (SE = .) and . (SE = .) (see Figure  , row ).  Figure  shows the change of network size and composition for parents and the childless across cohorts. Network size has increased for all groups, but most steeply for remote parents. Whereas in older cohorts their average personal network size closely matches that of the childless, in younger cohorts it more closely matches that of regional parents. Despite the increases in the size of personal networks in all groups, the number of parents' potential supporters remains remarkably stable across cohorts, both with regard to emotional and informational support. For regional parents, the number of potential supporters remains constant at about two. Remote parents report an average of one and a half potential supporters in the oldest three cohorts, a number that rises up to two across the younger three cohorts. Remarkable is that the number of potential supporters increases most steeply for the childless. In this group, the number of potential informational or emotional supporters doubles from an average of about one to an average of about two persons, respectively, across cohorts. That is, whereas the childless in older cohorts clearly lack the same number of potential supporters as parents, in younger cohorts they fare as well as parents. This may partially reflect a real adjustment process across cohorts and partially an age effect, given that the lack of supporters is mostly felt in later life, that is, for those individuals in older cohorts.
In addition to this overall convergence across cohorts, we find considerable compositional changes in personal and support networks. For the childless, the increases in personal network size and the number of potential supporters seem mainly driven by an increase in the number of friends and  No children in later life, but more and better friends? extended family members. For parents, we find that children (and grandchildren) play a decreasing role as potential supporters across cohorts. This decrease is balanced by an increasing importance of extended kin, friends and acquaintances, thus leaving the size of support networks relatively stable across cohorts. Independent of birth cohort, the group of acquaintances numerically plays a negligible role in the personal and support networks of parents and the childless. Thus, the following analysis focuses only on friends and extended kin as potential supporters.
Multiple regression analysis
In the following, we report average marginal effects (AMEs). These are easily interpretable as marginal, or, in the case of categorical variables, discrete, changes in the number of potential supporters per unit-change in the explanatory variable (Auspurg and Hinz ; Bartus ; Mood ). We start with the results of a series of regression models on the number of potential informational supporters (see Table  ). The results from Significance levels: *p < ., **p < ., ***p < ..
Model  roughly reproduce the mean differences reported above. That is, with an average of . (SE = .) informational supporters, the childless have . (SE = .) and . (SE = .) supporters less than remote and regional parents, respectively. Adding controls for socio-economic status, demographic variables and subjective health status reduces the difference between the childless and remote parents slightly (Model ; AME = .; SE = .), but it pronounces the differences to regional parents (AME = .; SE = .). Adding controls for the size and composition of the personal network reduces the difference between the childless and remote (Model ; AME = .; SE = .) and regional parents (AME = .; SE = .). The difference between the childless and remote parents ceases to be statistically significant. That is, the difference between these two groups can be explained mostly by taking into account compositional differences between them. For emotional support, the overall patterns of results are very similar to those for informational support (see Table  ).
In Model , we allow the effects of network composition to vary by parental status (two-way interaction). To facilitate interpretation of the interaction effects, we display the results graphically. Given that we report AMEs instead of incidence rate ratios, interaction effects are not shown in Tables  and . These are instead presented in the supplementary online material along with the respective incidence rate ratios (see Supplementary Tables  and ) .
For the childless, the effect each extended family member has on the number of available informational supporters is significantly stronger than it is for regional parents. But there is no statistically significant difference in comparison to remote parents. In contrast, the effect each friend has on the number of potential informational supporters is higher for the childless than for both types of parents. Also the effect sizes do not differ significantly between the two types of parents (see Figure , left panel) . This pattern in the effects of friends and extended kin is very similar with regard to the number of potential emotional supporters (see Figure  , right panel). Taken together, these results indicate that the childless partially substitute for the non-existing social support of children through a higher tie efficiency of their extended kin and friendship ties. It should be noted, however, that it takes on average two to three friends-or a similar number of extended kin-in the personal networks of the childless to match the number of predicted supporters of parents (see Schnettler and Wöhler ) .
In Model , we add three-way interactions between indicators of network size and composition, parental status and birth cohort. The resulting coefficients indicate whether the effect each type of person has on the number of potential supporters for parents and the childless changes across cohorts. Significance levels: *p < ., **p < ., ***p < ..
Here we treat birth cohort as a continuous variable. A comparison with a different model in which cohort status was treated as a categorical variable confirms the linear effect of cohort status (not reported here). Figure  projects the results of the three-way interactions into two dimensions, averaging over the number of extended kin or friends in the respective parental status groups. Across cohorts, the effect of these types of personal ties on the number of potential informational supporters has increased for the childless and both types of parents alike. But in older cohorts, the difference between the childless and parents is more pronounced than in younger cohorts. Parents in younger cohorts seem to have caught up with the childless in the effects existing friends and extended kin have on the number of potential informational supporters. The effects of extended kin are similar for the childless and remote parents across all cohorts (see Figure , row ) . Again, all patterns described so far for informational support apply similarly for emotional support. The difference is that the changes over time are not as pronounced in the latter case (see Figure  , row ).
Discussion
Drawing on data from three waves of the German Ageing Survey, we compared the personal and support networks of permanently childless Figure  . Average marginal effects (AME) and % confidence intervals of personal network on potential support, by parental status. Source: German Ageing Survey (N = ,); AME based on Model  (see Table  and Supplementary Table ) .
individuals with those of remote parents whose children all live more than two hours away and with regional parents who have at least one child nearby. We argued that previous research has not convincingly answered the question about which mechanisms, if at all, allow the childless to substitute for the non-existence of adult children in their support networks. Yet, this knowledge about mechanisms is essential for social scientists to derive better predictions on how current demographic trends will affect future scenarios of social support in later life. Furthermore, for policy makers such information on the potential of substitution importantly adds to existing descriptive accounts of the networks of parents and childless. It allows individuals who are most strongly in need of formal care services to be targeted better, as well as to provide a better understanding of the hidden potential for informal care that exists in individuals' personal networks and of the conditions under which this potential might be activated. Our approach to distinguish between substitution through network size and composition and substitution through different tie efficiencies was to examine potential support networks while controlling for size and composition of personal networks. Our descriptive results confirm previous research in showing that the permanently childless do indeed have smaller personal networks and fewer potential supporters than parents. Although the number of extended kin and friends in their personal networks is slightly higher than in the networks of parents, this is not sufficient to substitute for the difference in average network size. The relative disadvantage of the childless as compared to parents is smaller when it comes to the number of potential supporters. Figure  . Average marginal effects (AME) and % confidence bands of personal network on potential support, by year of birth. Source: German Ageing Survey (N = ,); AME based on Model  (see Table  and  Supplementary Table ) .
This descriptive observation of a closing gap between parents and the childless when moving from personal networks to the subset of potential supporters therein is a hint at the possibility that the childless experience a higher tie efficiency than parents. This is confirmed in the multivariate analysis: controlling for compositional differences between parental status groups and their actual network size and composition, each friend and each member of extended kin have a larger effect for the childless than for parents. An important difference exists, however, with regard to the type of personal tie: the effect of friends on the number of potential supporters is higher for the childless when compared to both types of parents, but the effect of extended kin is higher only in comparison with regional parents who have at least one child nearby. Although both types of parents have similar network sizes, on average the composition and tie efficiency of their networks differ considerably. In fact, remote parents whose children all live farther away seem to be a mixed type, combining characteristics of the networks of the childless and those of regional parents. The comparison of the childless with these two types of parents thus emphasises the existence of diversity in later-life support networks and shows that the difference between parents and the childless is more of a gradual kind than often assumed.
The comparison across cohorts reveals the changing impact of the two substitution mechanisms. But, as we noted earlier, we cannot clearly distinguish between age and cohort effects with the current data. The observed changes could thus reflect changes in the relative importance of the two substitution mechanisms across cohorts, across age groups or a mix of both. An interpretation as cohort effect would suggest a decreasing disadvantage of the childless in the number of potential supporters towards younger cohorts. This interpretation would further suggest important compositional differences in the support networks of parents: a decreasing role of children as potential supporters would be mirrored by an increasing role of friends and extended kin. The multivariate results would suggest that the relative advantage of the childless in the efficiency of each friend and extended kin tie diminished towards younger cohorts. The overall interpretation would thus be that across cohorts the relative importance of substitution through network size increased over that of substitution through tie efficiency. However, an interpretation of the above changes as age effects suggests a different story. In this case, one could interpret the smaller differences between the childless and parents at younger ages as a consequence of the fact that respondents have not yet reached an age when support needs are salient and differences in support potential have become apparent. At higher ages, however, the two groups grow more different in terms of both network size/composition and tie efficiency.

No children in later life, but more and better friends? Thus, the overall interpretation would be that the decrease in the size of support networks of the childless is offset partially by increases in tie efficiency across age groups. Future research should try to disentangle age and cohort effects better, once data on additional survey waves become available in upcoming years.
The current study has a number of limitations. Earlier, we argued that getting from the size and composition of personal networks to the actual exchange of support is, at least analytically, a multi-step process. With the examination of personal networks and the number of potential supporters, we focused on only one part of this process. Therefore, similar analyses as we presented here should be conducted with regard to other steps in this process, e.g. the pathway from potential support availability to actual support provision. Whereas we could argue that individuals have a solid impression of who they can count on as potential supporters based on their experience of previous interactions, it could be as well that individuals tend to overestimate their support potential in situations when they do not yet require support. Given the looser character of friendship as opposed to close kinship and given the distinct requirements for reciprocity in the two types of relationships, it could be that the situational requirements for support provision to childless individuals are higher than for support from children to their parents. Also, given the conditionality of the support situation of the childless on their state of health and frailty (e.g. Albertini and Mencarini ), friends likely play a bigger role for the healthy and mobile than for the unhealthy and frail.
Our focus on informational and emotional support also leaves us with limited insights into the relative importance of functional specificity versus hierarchical compensation. The substitution effects we find indicate some degree of hierarchical compensation. Hierarchical compensation on the level of potential support works both with regard to lifetime and temporary non-availability of adult children. This is indicated by the higher tie efficiency of extended kin for the childless and parents with no residentially proximate children when compared against parents with at least one child nearby. However, only the childless have a higher tie efficiency of friendship than the latter type of parents, whereas the two types of parents do not differ significantly from each other in this respect. This indicates a potential lifecourse effect: at least some childless individuals -that is, those who voluntarily decide for, or who are faced with, involuntary permanent childlessness early on in their lives -may be able to invest more in their friendships than both types of parents. The similarity of all results for informational and emotional support speaks against functional specificity. With our examination of personal and potential support networks, our analysis focuses on the beginning of the analytical pathway between networks and actual support exchange outlined above. Our findings are thus consistent with the model of Künemund and Hollstein () , which emphasises that hierarchical compensation should be predominant at early steps in this pathway, but functional specificity should become dominant in later steps. It is likely that results on substitution mechanisms look very different for instrumental and financial support because these types of support imply different opportunity structures than informational and emotional support. Therefore, similar analyses to the ones conducted in this paper should be repeated for additional types of support.
Another important limitation of the current study, one that it shares with many other studies based on surveys of people in later life, is its focus on the residential population. Previous research has found that the childless are over-represented in elder-care facilities (Dykstra ; Koropeckyj-Cox and Call ). Therefore, the childless respondents in our sample are positively selected. This makes the average differences in network size between parents and the childless appear smaller than they likely are in a fully representative sample of the elderly which includes both the institutionalised and residential population. A similar selection may be present in the effect sizes of friendship and extended kin on the number of potential supporters. If the childless in elder-care homes are less likely to consider their friends as potential supporters, then including the institutionalised population in an analysis would decrease the effects of substitution through efficiency.
Finally, our study is limited to the case of Germany. Recent birth cohorts of women in West Germany have one of the highest rates of childlessness in a cross-national comparison (Rowland ) . This allowed us to provide a fine-grained analysis of the substitution mechanisms analysed based on data from a general social survey of the elderly population in Germany. Although substitution through network size and composition and substitution through higher tie efficiency can be regarded as general mechanisms that should be found to work in other countries as well, the degree to which these mechanisms align the size of networks and exchange of social support of parents and the childless likely varies with a range of additional factors, namely social support norms, availability of formal support for the elderly, attitudes and beliefs about childlessness, and the demographic opportunity structure for building and maintaining social support relationships. All of these factors differ cross-nationally. For instance, in some countries, negative stereotypes against the childless prevail (Letherby ; Yang and Rosenblatt ). Also demographic patterns and care regimes differ considerably, even within the European Union (Bettio and Plantenga ; Frejka and Sobotka ; Sobotka and Toulemon ). Cross-national research could shed light on how both mechanisms of substitution outlined in this paper play out under these different circumstances.

N O T E S
 The mean numbers of persons in Figure  , distinguished by type of relationship, do not add up to the totals cited in the text. This is due to missing information on the relationship type for some members in respondents' networks. These missing network members are not included in Figure  and subsequent figures.  See Note  for details on why the numbers cited in the text may slightly deviate from the numbers underlying Figure . 
